Substance P inhibits high urea-induced apoptosis through the AKT/GSK-3β pathway in human corneal epithelial cells.
To investigate the effect of substance P (SP) on human corneal epithelial cells (HCECs) that have been stressed by a high urea environment and to determine the relationship between SP and the protein kinase B (AKT)/glycogen synthase kinase-3β (GSK-3β) signaling pathway. An in vitro model of chronic renal failure (CRF)-related dry eye was used to study HCECs that were treated with high urea concentrations. Cell proliferation was assayed using a cell counting kit-8 test. Besides, cell apoptosis was evaluated by flow cytometry. Furthermore, the effects of SP and the AKT inhibitor perifosine on the urea-treated HCECs were examined using immunofluorescence, quantitative real time polymerase chain reaction (qRT-PCR), and Western blot analysis. SP markedly reduced the number of apoptotic HCECs and decreased the cleaved caspase-3 expression levels while contributing to increased cellular proliferation (P < 0.05). The Western blot analysis and qRT-PCR experiments revealed that SP significantly increased the expression of p-AKT and p-GSK-3β (P < 0.05); additionally, these increases were attenuated after the perifosine inhibition of the AKT signaling pathway (P < 0.05). These in vitro experiments demonstrated that SP may protect against the apoptotic damage of HCECs caused by the high urea condition. The underlying mechanism may be related to the activation of the AKT/GSK-3β signaling pathway.